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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the common 
mode noise of a power converter. 

SOLUTION: In a control circuit 41 for controlling the 
main circuit of a two-level inverter 4a, the common mode 
noise is calculated on the basis of a switching pattern 
for controlling the gate of the semiconductor element of 
the main circuit, a noise reduction circuit 6a input by 
the calculated result outputs Ic so as to cancel a 
common mode noise current 10 flowed from an 
electrostatic capacity C2 to be reduced so that a common 
mode noise current le is substantially zero. 
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H*Hl2iC^1" 0 3ffl<93 U^;Un>,K-? 2 bJi, 
1 2®?)*! + XiXmi&Ztl, ffit?>3 

tb^OtU Plfi^ + Ed, N*tfc*-Ed ("7 
-ftXEd) 3W3>;<-^O^ffiA* 

[0050] Rffi: (RSI, R S 2 , R S 3 , RS 
4) = (ON, ON, OFF, OFF) <7)B# T+EdJ 
Rffi: (RSI, R S 2 , RS3, RS4) = (OF 
F, ON, ON, OFF) <7)B# TOJ 
Rffi: (RSI, RS2, RS3, RS4) = (OF 
F, OFF, ON, ON) <7>Bf T-EdJ 

[0 0 5 1] Sffi: (SSI, SS2, SS3, SS 
4) = (ON, ON, OFF, OFF) <£>B# T+EdJ 
Sffi: (SSI, S S 2 , S S 3 , SS4) = (OF 
F, ON, ON, OFF) C0B# TOJ 
Sffi: (SSI, SS2, SS3, SS4) - (OF 
F, OFF, ON, ON) cOBf |~-E dj 

[0 0 52] Tffi: (TS1, TS2, T S 3 , TS 
4) = (ON, ON, OFF, OFF) <OB# T+EdJ 
Tffi: (TS1, T S 2 , TS3, TS4) = (OF 
F, ON, ON, OFF) <DB# [~0J 
Tffi: (TS1, TS2, TS3, TS4) = (OF 
F, OFF, ON, ON) <Dm ["-Edj 
[0 0 5 3] 3fflPWMn>A-?OJ|#gfci LT (V 
r, Vs, Vt) = (+Ed, +Ed, -Ed) <DXo 
U3«A#*>£tb6*0i::fcf>4v»fcfc % 3fflA#<7>*tt 
&m&= (Vr+Vs + Vt) /3 «3*>*-K* 

[0 0 5 4] H7(CPWM$lj#PB#<OR, S; TffiO/^ 

a. w-eoftcoR-snpflm 

3ffiX*0«ftt^*ffi (VO = (Vr+Vs+Vt) / 
3) l±fSl?Tffi^*->?><fcol- n/3 • EdJ 

- r-Edj - r-2/3 • Edj -> r-1/3 • e 

dj — |"0J - r+l/3 • Edj -* T+2/3 • E 
dj — r+EdJ -> T+ 2/3 • Edj — r+i/3 • 
Edj — TOJ ^ r-1/3 • Edj - f- 2/3 • E 
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[0 0 5 5] ±|BcO I >> lC«fttjS*ffiVO lifffcaSffcL 

* (HI IOC 2) *ftlfc*U »*l*»I0 =C2 • 
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20 [0 0 5 6] 12 8 VO = (Vr+Vs+V 
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omwgfbdvo /d t A*jEo«Ftci±Stt*iiKio % 

VO OBfW^fUVO /d t ^OttCtiftMtiK 

io fca**?**,, 

[0 0 5 7] HI l©3^'-?2 brtOW»@K2-e 
U\ 3 ffio/^x^* 
V0 *= (Vr* + Vs* + Vt*) /3 
£»#U V0 *OB$W3EffcdV0 */dt»W: 
iiH 1 1 07 ^ Xfi«0K 6a©TpltdtW> 
20 (Vp lffiTj) , VO <r>9$®mtdV0 /d t^ftOBf 
i:i±TnlidtBt> (Vnlffl*) Lt> 8tL«% 
10 *}T*>$*J:?K**>-fc/l'mSl cittS^-fSo 

[0 0 5 8] **>-fc;MiaEI ci±Tp 1 **>LtzV$ 
\Z\t, rP-Tp 1— C2 — h9>^*»OtttjflC— 3 

£-C 2-T n 1 -*NJ <7)m&TMtl2> 0 
[0 0 5 91 4*:, h7>Xti|OtCtt^t7WA« 
0#*g*C 2 fcfptt^mf^VO OBHB&ffcd V0 /d 

jo t coft i i9 »tt*» i o ofcttjigprfc-c* * i 

0 =1 ct^Si9^/^Xfg:MISK6aORl4-SS 
StLmSEIO l±flT*»iHS*U 7-**«I et± 
S5(?0 fcfcij 3*>t- hV>fXfclUJ0 fcfc* 0 
[0 0 6 0] ?UtO&ft5. HI 3, 02, Hi 4X1? 
i 3 tffl^ti 5 1 5 ^ l^t4„ 0 2 4:0 

3icmlt(±, f&twmi kmtmm<D-?Mwz% 

Vkt&o 01 3^^ >^-*gttl±HlK5Ft-f 

^2tiSt4otv^ 0 
40 [0 0 6 1] itli±H3 <0/-?;l^-??->{C:fe^-C, * 
tt*mfi (VO ) l±(5f? T2/3 • Edj owfitteiti 
m 0 ilt k IB L fed** attiH^^^offiSItti: 
11 4KjS+J:dUt*it T4/3 - Edj 

[0 0 6 2] iOI*Oj|*t«att, I0=C2-dV0 
/dtil) T2/3 - Edj (OBfOlfi'MbBfi •) 

£46, HI 3(06 bcOid^Z-f XffijftB 
J»OR2<Offiin;tt*R 1 ± *)/h§ft«[tct4-fctcj:o 

T^^>-t;m^i cov^i 2««ttiii#iiriiftj: 

50 ^t:n o Zdt&Z.tlZ£iT, #U7-^«»I e 
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liiitaro hv-f Xfeiiiaro fc*4 0 

[0063] mfcmm 6 . his, g6, h i 6 xtr 

EI 7 *fflV>THitO»« 6 *RW"t4. B 6 t m 7 iZTR 
ho mi 5K*1-^>A-*g1tJ±B5KjFt'f 

* g« t »(?m ir-e* a y ^ xmrn® 6 b a* 2 9. 

[0 0 6 4] Ctl!±El7 0/^^y!./^->Hi3V^T, 

tt*me (vo ) i±u(t n/3 • Edj <nimmti 
mm-fttzLtz-h^ mmmn*?>^*mmwmt 10 
x 9, mi eizmtao^ifiK [2/3 ■ Edj <o* 

[0 0 6 5] Z.<Df%<7)mtlWMli, I0=C2-dVO 

/dtxn n/3-Edj (nnvmzmmx n i>± 

2 Officii £R 1 i M^$Hi(:1--i>£tKi:o 
-C*^-b;l^tI cWWi 2 ftPftfi 

[0 0 6 6] mm<V%m 7. H17,H10,H14» 20 

vmz^m^xmmmmammtho mi otm3 

KHLTUU HJfico^,3 fcl^Cl^&CDt:M£4iB& 

-?mwtmmtx$>z>fr\ ;4X\mm?&?> x>&2 

[0 0 6 7] C:tii±|13 c7)/N*^^,/^->tc4oV^T> ff 3 

(vo ) lititar T2/3 • Edj cosfi^fct 

il9, Ell 4(C7K-ti9iCitl^ T4/3 • Edj COE 

1i.mtitz>m&i>&z>o 30 

[0 0 6 8] i«9B#coMtim»fcU\ I0=C2-dV0 
/dtif) T2/3-EdJ coBf^me^bBfJ; 19 

Ell 3 co 6 bcoi^Ciy f XfgMEI 
S&COR 2cOffitnHji£R 1 J; *)/hZ%m^tZ>Ztlz£-o 

O^-t&o ■tO-f&ZtiZX^X, tCT-XlsfuI e 

(±(j(?o t^i9 v; j xnmo t%z>o 

[0069] nrnrnm s. mis, mi 2, mi6R 
xm7 im\<*xmi<r>j&miwii-&o mi 2 1®7 
kmlthu mm<ofm4 tmmm<Dxmmi^m 40 
-t&o hi 8Km-?3>/i-?mfi\mi 1 tc^-t-n> 

[0 0 7 0] ZtHmTV^^Xs-tt-yKtl^X, * 

fegm& (vo ) mm n/3 - Edj v>w$MWt 

J:*), EJl 6CftJ:^i:S *U= T2/3 - Edj Of 
[0 0 7 1] iO«P«5jHl*att, I0=C2-dV0 

/d t «t n n/3 • e dj (Dm^mimimi •? jo 



#ia 2001-2 45477 

§4ftfcfc£jta. Ell 5 co 6 b<Dl*)KS 4£t&MM 
KoR2©jSiJtt*Ri i D*Sfc*U-*-*£fcfcJ:o 

fon.itCiot, HtH7-X«SlEI e 

wuaro tat) ^ >^e- hvfXtiiifotiJo 

[0 0 7 2] HJfeC0®B9. *HH^!i±i&c0^cO^ 
JCffi^ftS i><DT&% < , Mx.!f^cO^^¥tl^^ 

( 1 ) mmmm 5 dLxmm^m 70014 k&^x 

T4/3 - Edj <D-mm<OM**Lt:tf, 
ota T2EdJ &*l9 #4 „ ^co*^-(±. 

Ell 3, Ell 7oy-fXft«BJffr*3&*j£K-*-*£fc 
tc j: o t ^ * > * - k y -i xt mz 0 tct 4 £ t tfx § 

-So 

[0 0 7 3] ( 2 ) mmoxm 6 StTHftO^jg 8 COS! 

1 6K£v>x T2/3 • Edj <?>'mMWwm*7£Ltz 

^CioTIi TE dj T4/3-EdJ T5/3 
•Edj r2EdJ OWffi*ttfe*9#* 0 
tt. Ell 5, Ell 8 coy ^XftfcBttt-tjt-PfLS, 
4, 5, 6®flHSU-T4£ tCiotat^- hV -f 

[0074] mmwmi 0. ±M$mowmx\±j > 
^-^(onmmmmx rysmj k&o-cv>&^ 

v - a Fio^lSi * if I x y v - a * e> 7 - x ^-iStt 
[0075] %m<dwm 1 1 . mmowM 3 -ei±. > v 

im-A, 7, 8ic-Dv»-cfcafflt?§4o 

[0 0 7 6] 

IHWoaii*! tt±coi9lcico|§0^^J:ti(f, 3ffico 
^ > si- ? / a y / ^ *WM-th 7, 4 y + > * - 

zx?*>*-vy jx%im-fz>£7^Ltz<Dx\ m 

«t#Jlrt-A £ 1 4 < , f fc, ±EK*l±tcO^»tm 

[El 1 ] £of&9Jo&jfco®J8 1 i4**IE3ft«* 
coXn y ?mx$>& 0 
[02] ico^conifeco^i, 

[El 3] icoHB^cOHJftcOf^l, 3, 5, 7t:i4 

2 V^^-f >/<-^/n>/s-^co^^ •y^>^JSr^ 
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[as] £ <D&m<D9m<7>mm 2 k <t zmummmm 

[0 6] iO»WOSGfc03K*2, 6C±i3W 

[07] £tf>$&9J<&f|jfc©3®K2, 4, 6, 8i:i4 
3 l"*/l"f W^-Jro** ff>^«*^ 

[0 8] :©ii©aoii2, 4ic±^»ftij«i0E& 
[09] z <D§tm<omm<D^m 3 «t zmtsmmmm 

[010] £Of&9J©2£iltf)3&!gJ3, 7K«tS2U^ 

[011] z<7)^m<Dmm<Drm4iza^mts^mm 
[012] £ <vmfi<vmm<vfm 4 , 8 k * a 3 

*o±HIMIMtH-C**o 20 

[013] z<D%w<7)nmwm5i~i&mii%&m 

[014] £ oftHoltjfcojgfll 5 , 7 j: &MftH 



(8) #12 0 0 1-2 4 5 4 7 7 

tt<0 * -f 7 f - > *™ * - > tg^H-?* <& o 

15] C ttftiPlOXJtOjgg! 6 ± 4 mtl^m 

6 ] £ 0|&9JO£* 6 , 8 k i t M«H . 

[017] iO»l»0«lfcO»«7tJ:4**gE»i6 

18] £ Oft93«>*ttO»M 8 (C i 4 

19] 3* v-t-K/'f Xft*EH»*3r1- 

sat** 

2 a 2M*3>a'-^ 

3 ¥vtffl^>T-->^ 
y;<-9 

4 b 3K;M>A-? 
6 a, 6 b y>fXfi«0K 
4 1, 4 2, 4 3, 4 4 fllftHtt 
U, V, W ^5Effl^j7'f> 



2 SSeioItt 
2 b 3 

4 a 2 U"^;l"f 

5 €»« 

8 h 7>X 

p, n e-ssia 

R, S, T Xift 




(9) 
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(10) 



#IH2 0 0 1 -2 4 




[110] 



*k 81 ^"s.i 



rr- p 



(11) 



#112 0 0 1 -2 4 5 4 7 7 




